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Abstract 
 
The study investigates the relationship of investment in human capital towards 
explanation of the convergence in economic growth in Pakistan. The study 
employed quarterly time series data for empirical analysis covering the period 
from 1990Q-2014Q. The Production function approach followed by 
cointegration analysis has been used to test the long run relationships and 
adjustment process between education expenditure, health expenditure, 
physical capital, labour force participation rate and economic growth. The 
short run fluctuation from equilibrium was analyzed by the error correction 
model, which shows the speed of adjusting the error to achieve long run 
equilibrium. The long run empirical results establish positive impact of 
education expenditure, health expenditure, physical capital and labour force 
participation over economic growth in Pakistan. The result of the pair wise 
granger causality test is in line with that of cointegration reflecting the 
robustness of our empirical analysis. 
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               INTRODUCTION 
The economic development of nations depends upon the investments decision 
of the government (Andergasen and Candela, 2013). The economic prosperity 
and functioning of a nation depend on its physical and human capital stock 
(Jones, B. F. 2014). Nations enhance economic growth if they have roads, 
ports and fibre optic for communication. The investment in infrastructure is 
considered crucial for economic growth and development. But the most 
important type of investment for an economy is the investments in its human 
capital. Economists claim that the concept of investment in human capital is 
very useful and productive idea, therefore government should spend on 
education and health to improve human skills and accelerate the economic 
growth (World Bank Annual report, 2000).The abilities of an individual along 
with the health condition accumulate through different investment decision 
over time. This process of accumulation of human capital depends upon the 
different levels of schooling, health facilities and the safe environment. All 
these ingredients of human capital improve the skills of the labour force which 
may results in higher productivity. Improved health status of a nation creates 
an outward shift in the labour supply which will increase the productivity of 
labour with an increase in the productivity of investment in other forms of 
human capital, particularly education.  According to Barro (1995) human 
capital formation is the only process which reversed the negative effects of 
increasing population through proper utilization of labor force. The empirical 
evidences about investment role in human capital are mixed. There are 
compelling reasons to believe that investment in education and health 
increases productivity and brings about other economic and social attributes 
that contribute positively to economic growth. The problem is that the 
empirical evidence demonstrating the relationship between education and 
economic growth shows mixed results, and often rejects the hypothesis that 
investment in human capital promotes economic growth. Education and health 
are causing one another therefore both have to be improved properly by 
government through spending (Todarro, 2000). Nations cannot ignore the 
importance of human capital in promoting the economic growth. 
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The individual’s earning is the output or return of his production function 
where educational level, health condition and experience are treated as factor 
of their production function. The empirical evidences from numerous studies 
claim that due to investing in education individual gain substantial monetary 
returns. The return to investments in education is calculated since 1950 and it 
has been analyzed that human capital is the basic and important source for 
economic growth and sustainable development. He also claims that workers 
with more human capital earn more on average than employers with less 
human capital. Neo-classical also claims that schooling raises workers 
earnings because it makes them more productive.  The access of an individual 
to health care, peaceful environment and education is one of the most 
important ingredients for the human capital accumulation. Many policy 
documents have shown that investment in education sector is a way for poor 
countries to put themselves on the road of economic development (Millennium 
Development Goals, Washington consensus, and New Economic Plan for 
African Development (2003)). Similarly governments are mostly interested to 
increase the average level of schooling of their workers because it will boost 
the average level of per capita income. The expenditure on health and 
education done by government in expectation of high productivity which can 
be achieved through educated workers in economy. Human capital 
improvement raises the quality of workers which will ultimately enhance the 
economic growth and development. The new growth theories claim that 
developing nations have a better chance to catch up the developed countries 
strategies of investment in human capital. If there are investments in education 
sector to improve the skills of their labour force then the developing nations 
will become developed in less time. High level of education in the labour force 
will increases the productivity in two ways. Firstly education will add skills to 
labour which will increase the capacity of labour to produce more output. The 
second way in which human capital accumulation can effect economic growth 
is in the form of externalities that generates human capital and is important 
source for self-sustaining economic growth. The main objective of the study is 
to analyze the Augmented Solow model empirically along with the implication 
of human capital for economic growth in case of Pakistan. This study is 
considered significant on the following ground. The human capital index of 
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Pakistan dropped to 113 out of 124 countries (Human capital Report 2014-15) 
and thus requires a lot of attention. Human capital play crucial role in the 
development of human capital formation, without providing education and 
health facilities standard of living can’t be improved. Besides improving 
human beings standard of life it also motivates humans to improve their skill 
for efficient production.  
LITERATURE REVIEW 
A large number of studies use different conceptual framework to identify and 
explore the links between human capital and economic performance. 
Education is considered as the first step to developmental process because it 
provides the basis for reducing poverty, improvement in socio economic 
factors and enhancing economic growth. Besides it also creates social and 
political environment which attracts investors. Human capital concept was 
employed by Schultz (1961) to the economics of education that investment in 
human capital in form of education will increase the productivity of 
individuals and the economy as whole. After Schultz (1961) idea about human 
capital Becker (1960) also estimates the rates of return to the investments 
people have made in their own skills. The investment in education and training 
will improve their efficiency. Actually Schultz and Becker were not the first 
who gave the idea and importance of human capital. The nation's stock of the 
human capital was first time introduced and estimated by Petty (1676) for his 
Political Arithmetick but was unable to mention his estimate in support of any 
theoretical model for the derivation of causal association between education 
and productivity. After that Smith (1776) was clear about the role and of 
human capital and argues that human capital is the important part of capital 
stock which will raise the productivity of human beings. The investment in 
education, health and training will improve the skills of labour which will 
make them efficient in economic activities. Numerous researches have been 
done in analyzing the educational importance in achieving economic growth 
and reducing the poverty. In modern times Danacicaet.al (2010) examines the 
yearly time series data of sample 30 for Romania to explore the causal 
relationship among the higher education and economic growth. The empirical 
evidence suggests that long run relationship between higher education 
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expenditure and economic growth exists. Besides he also observed uni-
directional causality between economic growth and education which was 
running from economic growth to higher education. This means that if the 
country’s output is increasing then the literacy rate will also increased, because 
providing education to everyone will become cheaper for government. 
Investment in education not only affects the individual returns but also play 
crucial role in whole development process. The role of educated workers in 
economic activities is efficient and effective. Similarly Emadzadeh et al. 
(2000) suggests that positive relationship exists between education and 
economic growth which is also statistical significant. Similarly the results of 
Gadiri (2003) and Komijani (2004) for Iran supports the human capital theory 
which claim that education level contributes to economic growth both in the 
short and long run. In literature it has been noticed that most of the studies 
used the enrolment rates as a proxy for human capital. Those countries in 
which enrolment rate is high are faster in economic growth because high rate 
of enrolment cause rapid growth in output (Klenow (2000). Heckman (1997) 
examine the human capital policy and claim that differences in human capital 
across countries are the main source of variations in per capita income. Romer 
(1990) emphasize that human capital will lower the cost of ideas which will be 
generate in future if we devote investment to generate ideas in present. If all 
these claims and hypothesis is correct then free market economy result in 
underinvestment in human capital. The government needs to subsidize the 
education and health cost because the benefits of these sector are 
multidimensional. Across the countries a unit change in schooling will bring a 
30% increase in GDP per capita while within a country a unit change in 
education will bring 10% in wages (Psacharopoulos 1994). Investments in 
education also fight against the unemployment of a nation as some studies 
pointed out. Zafer and William did a study to analyze the long run effect of 
education and health on unemployment. They conclude that investment in 
education would play a positive and significant role in reducing the 
unemployment rate of an economy. Musgrave (1956) thinking about the merit 
goods shows that government expenditure on education and heath could 
generate long term positive effects. Similarly Eeckle (1998) add to the 
thinking of Musgrave and define education as a merit good from which whole 
JAN-JULY 2017, VOL 3, ISSUE 1, JOURNAL OF MANAGEMENT RESEARCH (JMR) 
 
6 
 
society take advantages. Friedman (1955) also claim that society takes 
advantages from education even if it is not involved directly therefore all these 
claims concludes that social returns of education are more than individuals 
return .According to Solow (1988) and Romer (1989) at macro level the 
accumulation of human capital in form of education, training, learning by 
doing and health care is crucial for the economic growth and development of a 
nation both in long and short run. Durlauf et al., (2005) also claim after 
analyzing the human capital linkages with economic productivity that 
relationship exists between the economic growth and human Capital. The 
countries with higher levels of human capital have high chances in the long 
run to achieve the targeted economic growth, if other things being equal. 
Theoretical Model 
The model of Mankiw, Romer and Weil (1992), is used with the assumption of 
constant returns to scale in Cobb- Douglas production function. The output at 
time t of an economy is given by:
 
  1))()(()()()( tLtAtHtKtY       (1) 
In the above production function Y is output at time t which depends on the 
stock of human capital (H), physical capital K and labour. The level of 
technology and efficiency is represented by A. The “α” and “β” are the 
parameters which will show the partial elasticities of the output with respect to 
human and physical capital.  
Data and Variables 
This study is using quarterly time series data from 1990Q1-2014Q4 collected 
from World Development Indicators and Pakistan Economic Survey. Recent 
advances in dynamic modelling are used to observe the impact of human 
capital on economic growth in Pakistan. Real Gross domestic product, 
Government expenditure on Health, Labour force participation rate, Gross 
fixed capital formation and Education expenditure are the variables used in the 
analysis. In order to investigate the empirical long run and short run 
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association between human capital and economic growth following model is 
specified. 
Model Specification 
The empirical analysis is carried out through Vector Autoregressive model. 
VAR model is one of the best model for the analysis of multivariate time 
series data or more than two variables. VAR model is used to study the 
dynamic behavior of economic theory and useful for forecasting. This model is 
also considered one of the best model for policy analysis. VAR model in 
specific form are: 
 
ttttt LCAPFLFPRREDUHETPYLGDP   43210  
Where 
LGDP = log of GDP (constant 2005 US$) as a proxy for economic growth. 
HETPY= Government expenditure on Health, as % of GDP. 
LFPRR=Log of Labour force participation rate  
LCAPF=Log of Gross fixed capital formation (constant 2005 US$) 
EDU=Education expenditure by public used as proxy for human capital.  
Analysis  
This chapter expose information about analysis with testing the properties of 
time series. The steps mentioned in previous chapter have been followed in 
this chapter. The estimated results are reported in the following Tables. 
Table 1 Descriptive Statistics 
  LGDP LFPRR HETPY EDU LCAPF 
 Mean 25.274 
25.226 
0.433 
0.436 
3.186 
3.267 
1.941 
1.921 
10.262 
 Median 10.240 
 Maximum 25.766 0.465 3.801 2.416 10.392 
 Minimum 24.776 0.394 2.687 1.372 10.140 
 Std. Dev. 0.287 0.019 0.308 0.298 0.067 
 Skewness 0.022 -0.250 0.019 0.076 0.286 
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 Kurtosis 1.714 1.805 1.821 1.947 2.180 
 Jarque-Bera 6.894 6.994 5.800 4.717 4.167 
 Probability 0.032 0.030 0.055 0.095 0.125 
 Sum 2527.449 43.254 318.640 194.120 1026.240 
 Sum Sq. Dev. 8.141 0.038 9.386 8.817 0.450 
 Observations 100 100 100 100 100 
 
Descriptive Analysis 
Descriptive statistics of the variables of our model is given in table 1 below. 
The table show the descriptive statistics of the data used in the analysis. Some 
variables are transforming to log because their values compare to other 
variables were very high. LGDP is stand for real gross domestic product and 
have transform to log. Similarly LFPRR and LCAPF which stand for labour 
force participation rate and physical capital formation were also transform to 
logarithmic forms. The average LGDP was 25.27 with standard deviation of 
0.287.  
The labour force participation rate for the same span of time was with average 
o.433 and standard deviation 0.019. The expenditure in health average is 3.1 
while its standard deviation was 0.308.The average of education expenditure is 
approximately 2 with standard deviation of 0.298. The low level of 
expenditure in education sector is not good sign for economy. The average 
value for physical capital was 10 with a standard deviation of 0.067. From all 
the analysis it can be concluded that in case of Pakistan the education 
expenditure is low as compare to other public expenditure. LFPRR is 
negatively skewed and remaining is positively skewed. The kurtosis value for 
all variables shows that data are platy-kurtic. LGDP and LFPRR are not 
normal while remaining variables are normally distributed. 
Testing Stationarity 
In the literature, most of the time series variables are non-stationary at level and 
using non-stationary variables in the model might lead to spurious regressions. 
The first or second differenced terms of most variables will usually be 
stationary (Ramanathan 1992). Before testing for cointegration and error 
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correction model Augmented ducky fuller test (ADF) is applied to each variable 
like LGDP, Education expenditure, Health expenditure, Labour force and 
Physical capital to test for the presence of non stationarity. All the variables 
were tested using the Augmented Dickey-Fuller (ADF) test and were found non 
stationary at level. The tests in Table 2 reveal that all the variables are not 
stationary at levels and become stationary after taking first difference. Beside 
that it can also be noticed that all the variables are integrated of same order I (1).  
The estimated results are shown in the following table 2 
Table 2: Results of Augmented Dickey-Fuller Test (ADF) for Unit Root. 
Variables   
ADF t 
statistic    
Probability 
 
 
Diagnosis 
D( HETPY)  -2.953113 
 
0.0434 
 
I(0) 
D(LGDP)  -4.017427 
 
0.0021 
 
I(0) 
D(LCAPF)  -2.969198 
 
0.0034 
 
I(0) 
D(EDU)  -3.505922 
 
0.0006 
 
I(0) 
D(LFPRR)  -9.848858 
 
0.0000 
 
I(0) 
 
The null hypothesis is that the series is non-stationary, or contains a unit root 
problem. The rejection of null hypothesis for ADF test is based on the 
MacKinnon critical values of 5%. The ADF results show that all the variables 
are not stationary at level but stationary at first difference, so the null hypothesis 
for unit root is rejected at 5 % level of significance for all variables and the 
order of integration is one I(1) for all the variables. Therefore Johansen 
Cointegration technique will be used for further analysis. 
Cointegration Analysis 
Co-integration tests are conducted by using the reduced rank procedure 
developed by Johansen (1988) and Juselius (1990). This method should 
produce asymptotically optimal estimates since it incorporates a parametric 
correction for serial correlation. The nature of the estimator means that the 
estimates are robust to simultaneity bias, and it is robust to departure from 
normality (Johansen, 1995). Johansen method detects a number of 
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cointegrating vectors in non-stationary time series. It allows for hypothesis 
testing regarding the elements of co-integrating vectors and loading matrix. 
Johansen procedure is used to determine the rank r and to identify a long-run 
relationship. The number of lags used in the VAR is based on the evidence 
provided by the Schwartz information criterion (SIC). However, in the case of 
serial correlation, sufficient numbers of lags are introduced to eliminate the 
serial correlation of the residuals.To investigate the long run relationship 
between human capital and economic growth of Pakistan, Johansen test of co-
integration is employed. The analysis of the Johansen procedure is based on 
the following steps. 
Optimal Lag Length 
After analyzing the results for unit root the next step is to choose the optimal 
lag length. The study finds out the optimal lag length to avoid serial 
correlation problem, because Johansen test of co-integration require efficient 
lag length. As the study is using quarterly data for analysis, which results into 
small sample size, thus preference will be given to Schwartz information 
criterion (SIC). Table 3 shows the results of optimal lag length selection 
criteria of the unrestricted VAR model. According to Schwarz information 
criteria, AIC and HQ the optimal lag should be 2. The study will select SIC as 
an optimal lag because the data is quarterly and SIC is good for small data set.       
Table 3 Estimated Statistics of Lag Order Selection Criteria 
 Lag LogL LR FPE AIC SIC HQ 
0  553.4016 NA   7.51e-12 -11.42503 -11.29147 -11.37105 
1  1401.347  1589.898  2.69e-19 -28.56974 -27.76838 -28.24582 
2  1515.103   201.4423*   4.26e-20*  -30.41881*  -28.94966*  -29.82496* 
3  1527.912  21.34812  5.55e-20 -30.16483 -28.02788 -29.30104 
4  1534.207  9.835981  8.36e-20 -29.77515 -26.97039 -28.64142 
*indicate lag length chosen by different criterion. 
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Co-integration Test Summary 
After applying augmented ducky fuller test (ADF) suggests that all variables 
like LGDP, EDU, HETPY, LCAPF and LFPRR are stationary at first difference 
and determining the lag length, the next step is to investigate the number of co-
integrating equations in our VAR model. To investigate the co-integration 
relationship among variables, the study applies trace test value and maximum 
Eigen values. The estimated results of co-integration test are given in the 
following table 4. 
 
Table 4 Johansen Cointegration Test Summary 
Data Trend: None None Linear Linear Quadratic 
Test Type 
No 
Intercept Intercept Intercept Intercept Intercept 
 
No Trend No Trend No Trend Trend Trend 
Trace 1 1 1 1 2 
Max-Eig 1 1 1 0 1 
 Selected (0.05 level*) Number of Cointegrating Relations by Model 
  *Critical values based on MacKinnon-Haug Michelis 
(1999)       
 
 
In determining the number of co-integrating vectors, the study use the degrees 
of freedom, adjusted version of trace statistics, given the existence of small 
samples with too many variables or lags. The upper panel of the table provides 
the trace test statistics and maximum eigen value is given in the lower panel of 
the table which clearly indicate that there is one co-integrating equation in 
model. Both test statistics strongly reject the null hypothesis of no co-
integration in favor of one co-integration relationships.Johansen Cointegration 
test summary shows the number of cointegrating vectors in the analysis. The 
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table 4 presented above indicates that there is at least one cointegration 
equation. 
Normalized Cointegration Equations: 
The cointegration analysis result presents one cointegration equation. To 
investigate the long run associations between economic growth and remaining 
variables under study. We have normalized the cointegration vector on LGDP 
.The normalized cointegration equation of LGDP, HETPY, LCAPF, EDU and 
LFPRR is given in table 5.   
The test of co-integration indicates that only one co-integrating equation in the 
analysis. To analyze the long run relationship among LGDP and human capital 
variables like education expenditure, health expenditure and labour force, we 
normalize the co-integrating equation on LGDP. The normalized co-
integrating relationship between economic growth, education expenditure, 
labour force, health expenditure and physical capital are given as under in 
Table 
Normalized Cointegration on the Basis of LGDP 
 
Equation Coefficient Standard Error  T- Value 
LGDP(-1) 1 -  - 
HETPY(-1) -1.59** -0.330 [ 4.825] 
LCAPF(-1) -2.767 -1.685 [-1.642] 
EDU(-1) -2.48** -0.591 [-4.198] 
LFPRR(-1) -27.58* -9.671 [-2.852] 
C 15.167 -14.368 [ 1.055] 
 
As we analyze that there is one cointegration relationship in long run. That 
cointegrating vector is given below in reduce form equation: 
 LFPRREDULCAPFHEPTYLGDP 58.2748.276.259.116.15   
The above equation presents the long run relationship of the independent 
variables with LGDP. The independent variables are health expenditure, 
education expenditure, physical capital and labour force participation rate. 
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From the above-estimated equations it can be concluded that in the long run 
the coefficients of health and education expenditure are positive and 
statistically significant at five-percent level of significance. The elasticity of 
LGDP with respect to health and education expenditure is 1.59 and 2.48 
respectively. This means that a one percent increase in health and education 
expenditure will foster economic growth by about 1.59 and 2.48 percent 
respectively. The elasticity of LGDP with respect to physical capital formation 
is 2.76.Similarly labor force participation rate effect economic growth 
significantly positively. A one percent change in LFPRR will bring 27.58% 
change in the LGDP. It can be concluded that in the long run, human capital 
investments have had a significant positive effect on economic growth in all 
the equations. 
Vector Error Correction Model (VECM) 
The results of human capital, physical capital and economic growth can be 
improved by introducing VECM in the long run relationship. The long run 
relationship among variables can be disturbed by external shocks. According 
to Granger representation theorem, the presence of co-integration must be 
followed by error correction. Error correction mechanism gives information 
about the speed of adjustment that is deviated from the long run equilibrium. 
To analyze the short run dynamics in the frame of vector autoregressive with 
error correction method, we have estimated the Vector Error Correction Model 
(VECM). The estimated statistics from VECM are given in table 6 as follow. 
Table 6 Error Correction Model 
Error correction   Coefficients Standard Error T-Value 
ECTt-1 -0.093** -0.001 [ 2.553] 
D(LGDP(-1)) 0.85*** -0.055 [15.364] 
D(HETPY(-1)) 0.014** -0.006 [-2.347] 
D(LCAPF(-1)) 0.007 -0.057 [ 0.119] 
D(EDU(-1)) -0.046** -0.01 [4.741] 
D(LFPRR(-1)) 0.002 -0.109 [0.0221] 
 R-squared 0.479  Log likelihood 403.757 
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According to Granger representation theorem if there is cointegration among 
the variables then there must be error correction representation. The coefficient 
of lag error term shows the speed of variables in returning to equilibrium. The 
coefficient must be significant with a negative sign for establishing long run 
relationship. Engle and Granger (1987) assured that percentage of 
disequilibrium by external shock can be corrected in the upcoming period. The 
value of the coefficient in absolute term will indicate the speed of adjustment 
to recover equilibrium while convergence in short run is captured by negative 
sign. 
The values of co-efficient in the error correction model indicate the degree of 
elasticities, for log variables and slope for absolute variables. The percentage 
change in economic growth due to percentage change in the lag value of the 
dependent variable of LGDP is statistically significant. The error correction 
term (ECT) shows 9.3 percent error correction take place in the LGDP co-
integrating equation. Overall 9.3 percent error correction is taking place 
reflecting the Granger representation theorem. The coefficient of the lag value 
of GDP shows the short run elasticity due to logarithmic transformation of 
data. Further the co-efficient of error correction term (ECT) indicate the speed 
of adjustment toward long run after short run exogenous shocks. The absolute 
value is 9.3% indicates that in long run 9.3% shocks can be corrected in long 
run trend. The error correction term is found negative and statistically 
significant. The R
2
 is 47% which shows that 47% variation in the LGDP is 
explained by the independent variables. 
 
 
Figure 1 Plot of Cumulative sum of Recursive Residuals 
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Figure2 Plot of Cumulative Sum of Squares Recursive Residuals 
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Model Stability Test 
The stability of the model was checked through the graphs of CUSUM and 
CUSUM square test given in figure 1 and figure 2.The stability of the model is 
conformed from CUSUM and CUSUM square test because the calculated lines  
lies inside the critical boundaries at 5% significance level. The lines lie within 
the critical boundaries which conform the statistical significance of the model. 
It can also be assert that there is no structural break in the model under study. 
The model is stable or having no structural break, then it can be used for the 
prediction or forecasting or other policy purposes.    
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Table 7 Diagnostic Tests 
Breusch-Godfrey Serial Correlation LM Test:     
F-statistic 1.05534     Prob. F(2,83) 0.3527 
Obs*R-squared 2.405526     Prob. Chi-Square(2) 0.3004 
Heteroskedasticity Test: ARCH       
F-statistic 0.045307     Prob. F(1,94) 0.8319 
Obs*R-squared 0.046249     Prob. Chi-Square(1) 0.8297 
Normality Test 
   Jarque-Bera 8.225029
 
0.0163 
 
 Diagnosis 
The diagnosis test is carried out to check for the problems of serial correlation, 
Heteroscadcity and normality.  The validity of the parameter estimated is 
supported from diagnostic test .there is no heteroscadcity and serial 
correlation. The residual is not normally distributed.  
Pairwise Granger Causality Test Results 
Pairwise Granger causality test on gross domestic product (LGDP), gross capital 
formation (LCAPF), capital expenditure on education (EDU) and health expenditure 
(HETPY) and labor force participation rate (LFPRR) are presented in Table 8.The 
Pairwise Granger causality tests were inconclusive at 5 per cent level of 
significance. The results alternated between bi-directional, no causality and uni-
directional, depending on the lag length allowed. The outcome in respect of 
two-lag length is presented in Table 8. 
Table 8 Granger Causality Test   
Null Hypothesis: F-Statistic Prob.  
 LFPRR does not Granger Cause LGDP 8.756 0.004 
 LGDP does not Granger Cause LFPRR 3.907 0.051 
HETPY does not Granger Cause LGDP 2.319 0.003 
 LGDP does not Granger Cause HETPY 1.347 0.249 
 EDU does not Granger Cause LGDP 12.840 0.001 
 LGDP does not Granger Cause EDU 6.556 0.012 
 LCAPF does not Granger Cause LGDP 16.449 0.000 
 LGDP does not Granger Cause LCAPF 0.243 0.623 
JAN-JULY 2017, VOL 3, ISSUE 1, JOURNAL OF MANAGEMENT RESEARCH (JMR) 
 
17 
 
 HETPY does not Granger Cause LFPRR 6.454 0.013 
 LFPRR does not Granger Cause HETPY 0.197 0.658 
EDU does not Granger Cause LFPRR 5.267 0.024 
 LFPRR does not Granger Cause EDU 0.411 0.523 
 LCAPF does not Granger Cause LFPRR 0.464 0.497 
 LFPRR does not Granger Cause LCAPF 4.021 0.048 
 EDU does not Granger Cause HETPY 0.357 0.045 
 HETPY does not Granger Cause EDU 11.443 0.001 
 LCAPF does not Granger Cause HETPY 1.006 0.319 
 HETPY does not Granger Cause LCAPF 0.766 0.384 
 LCAPF does not Granger Cause EDU 3.285 0.073 
 EDU does not Granger Cause LCAPF 0.411 0.523 
 
 
Pair wise granger casualty test were carried out to check the robustness of the 
cointegration analysis.  Uni-directional causality can be seen from the table 8 
results of granger causality that the variables LFPRR, HETPY, EDU and 
LCAPF granger cause the LGDP. The above causality result confirms that 
these results are consistence with our results of cointegration analysis. Beside 
that bi-directional causality were observed between the EDU and LGDP and 
EDU and HETPY. A Uni directional causality running from education to 
labour force participation rate were also observed. These results are robust 
with cointegration analysis and theory of human capital (Todarro 2000). 
Results and Discussion 
Economic theory suggests that human capital (education and health 
expenditure) accelerate the economic growth of a nation. But controversy in 
literature occurs that is return to investment in human capital same across the 
globe. Different studies have attempted to explore the relationship between 
human capital and economic growth in long run and short run. In case of 
Pakistan our empirical evidence also support the long run relationship among 
the human capital and economic growth. As Sarwer and Zeb (2010) 
empirically support the long run and short run relationship among health 
expenditure and economic growth. They claim that health expenditure have 
positive effect on output of a nation. In short run analysis Fozia (2008) analyze 
that education have negative effect on growth. The long run estimate of health 
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expenditure in our study has negative effect on growth. It may be due to 
ineffective allocation of resources in this sector. Beside the allocation problem, 
corruption can also be an obstacle in allocation of health funds efficiently. 
Education expenditure done by government has statistically significant 
positive effect on economic growth both in short run and long run. Physical 
capital has very strong statistical contribution in economic growth in long run. 
The returns to physical capital is gain within short term that s why politicians 
favour short term policy instead waiting for long term returns of education. 
Our results also support the findings of the Afzal (2010) about long run 
association among macroeconomic variables like inflation, poverty and 
enrolment effect on economic growth using ARDL approach for cointegration. 
In short run analysis of education expenditure role in economic growth is 
positive in case of our study which contradicts with the findings of Afzal 
(2010) . The ECM coeffient in Afzal (2010) study was 11% while in our study 
it was approximately 10% which is almost same. Pair wise granger causality 
test is carried out to check the robustness of the cointegration process which 
was found consistence. The education expenditure, health expenditure, labor 
force participation rate and physical capital granger cause the per capita 
income. Beside that bi directional causality was observed which support the 
conceptual framework that income affects the education expenditure.The 
contribution of physical capital in economic growth is approximately equal to 
the education contribution while in case of Iran Emadzadeh et al. (2004) found 
that human capital contribution is more in economic growth than physical 
capital stock. The results are consistence with theory. Granger causality test 
conform the effect of education expenditure, health expenditure, labour force 
participation and physical capital on economic growth. 
Conclusion and Policy Recommendation 
The study is conducted to investigate the long run and short relationship 
among the human capital, physical capital and economic growth. The analysis 
was based on quarterly time series data of period from 1990 to 2014. ADF test 
was applied to check for the unit root problem. The test identify that all 
variables are non stationary at level but become stationary at first difference 
.All variables are integrated of same order I(1) therefore Johansen test is 
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applied to investigate cointegration among the series. The results of test 
showed that there is long run relationship between education expenditure, 
economic growth, labour force, health expenditures and physical capital 
formation. The positive and significant effect of education and health 
expenditure is supported both in short and long run. The funds spend on 
education and health contributes to GDP growth both in short and long run. 
The study provided results based on empirical evidences about public 
expenditure on human capital and its impact on economic growth in Pakistan. 
It should be noted from empirical results that investment in human capital 
significantly and positively affects the economic growth which support human 
capital theory of Mankiw. The error correction coefficient (ECM) coefficient 
is 9.3% which is very slow and indicates that 9 percent of the previous quarter 
disequilibrium in LGDP from its equilibrium point will improve in the current 
quarter. The model stability was tested by the CUSUM and CUSUM Square 
test which was statistically significant and no structural breaks were found.  
To check the robustness of the model granger causality test were applied to 
examine the consistency of the cointegration results .The results of the 
causality  test conform that these variables cause the economic growth .Beside 
that bidirectional causality were observed between  health and education 
which support the theoretical idea of two way causality among education and 
health.     
Policy Recommendation 
Results reveals that in the long run indicators of human capital i.e. health and 
education both are having significant impact on economic growth. Therefore, 
we can say that for sustainable economic growth policies should be aimed for 
improving the standards of health and education. These two are the basic and 
important ingredients for economic development. The expenditure on education 
and health is low as compare to other countries which is not sufficient for the 
attainment of target growth. Education and health have both short and long run 
effects on economic growth therefore it is recommended that government 
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should increase their spending in these two sectors. Therefore the study claims 
to increase the budgetary allocation of funds for educational sector. Pakistan 
government need to increase funds for education sector by 26% which is settled 
by United Nations. The benefits of investment in education and health are 
unlimited. Beside the direct effect on productivity and individual return it has 
also indirect effect on other important problems like reducing poverty, raising 
employment and decreasing crime rate etc. Healthy and educated citizen can 
raise the productivity therefore government need to increase their public 
spending in these two sectors. Moreover government need to raise the job 
opportunities for their citizen which will increase the productivity. Labour force 
participation rate could achieve the targeted economic growth of country. 
Moreover this labour force will be mean for increase in productivity rather than 
issue in enhancing economic development. Government funds are not utilized 
efficiently in health sector therefore government need to keep check on the 
allocation of funds so that fruit of public expenditures could be yield. Based on 
the empirical finding government have to increase their spending on human 
capital to achieve economic growth. Government should increase job 
opportunities so that the increasing population could enhance the economic 
growth of country and become a mean of growth rather than a hurdle in the way 
of economic development of the country. 
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